Objective: Evaluating giant paraesophageal hernia (GPEH) repair requires longterm follow-up. GPEH repair can have associated high recurrence rates, yet this incidence depends on how recurrence is defined. Our objective was to prospectively evaluate patients undergoing GPEH repair with 1-year follow-up.
See Editorial Commentary page 752.
Paraesophageal hernias (PEHs) are an uncommon finding that can adversely affect patient well-being. Approximately 5% of all hiatal hernias are considered to be a PEH, defined as the herniation of the fundus of the stomach through the esophageal hiatus in the diaphragm into a true hernia sac. Giant paraesophageal hernias (GPEHs) are PEHs with greater than 30% of the stomach above the diaphragm. A GPEH constitutes a clinical challenge that requires advanced operative techniques to ensure consistent and lasting results. Over time, the safety and reliability of GPEH repair has improved, with laparoscopic results frequently reported in the literature. [1] [2] [3] However, even with the best operative technique, hernia recurrence rates remain high, ranging from 15% to 66% in reported studies. [1] [2] [3] [4] In addition, questions remain regarding the most appropriate operative techniques to minimize hernia recurrence and to identify which patient population will benefit the most from techniques such as gastroplasty or mesh crural reinforcement. [5] [6] [7] Several prominent institutions have performed retrospective reviews of their experience treating GPEH. 3, [8] [9] [10] [11] However, few studies have examined the results of GPEH repair in a prospective manner with routine imaging postoperatively. The prospective data with routine postoperative barium swallow studies that do exist are hindered by small study populations or low patient participation at long-term follow-up. 12, 13 Therefore, the objective of this trial was to evaluate prospectively all patients undergoing elective repair of GPEH and to evaluate these patients for recurrence and measures of quality of life. We also wanted to determine the frequency of small radiographic recurrences, less than 2 cm in size, which frequently are not reported in the literature.
MATERIALS AND METHODS Patient Selection
This prospective cohort study was approved by the University of Virginia Institutional Review Board (IRB #15872). All patients undergoing elective GPEH repair via any approach (laparoscopic, open laparotomy, or open thoracotomy) during the time period of November 2011 to December 2014 were identified preoperatively. These individuals were enrolled prospectively in this study; exclusion criteria included any subject who underwent esophageal surgery for a malignant disease process, any subject unwilling to provide informed consent, or any individual who was unwilling to undergo the required follow-up barium swallow studies and questionnaires. For this analysis, only those patients identified with a GPEH were included in the analysis. GPEH was defined as gastric herniation of 30% or more through the diaphragmatic hiatus on preoperative imaging. 14 
Patient Demographics and GPEH Characterization
Preoperative characteristics, medical comorbidities, and clinical information regarding GPEH characteristics were all recorded prospectively by trained research personnel and recorded into a secure surgical outcomes database.
Surgical Technique
All operations were performed by 4 surgeons at a single institution. Our preferred operative approach was laparoscopic. Left thoracotomy (Belsey Mark IV 11 ) or laparotomy was used for a majority of the redo hernia repairs or for patients with significant other intra-abdominal surgery. Regardless of operative approach, we emphasized meticulous preservation of crural integrity, complete hernia sac excision, and routine gastroesophageal fatpad dissection. If there was not 3 cm of tension free, intra-abdominal esophagus, we performed a Collis gastroplasty (via left thoracotomy) or a totally intra-abdominal Collis wedge gastroplasty (laparoscopy or laparotomy) to augment esophageal length. 15 Use of a Nissen or partial fundoplication was based on esophageal motility results and surgeon discretion. In our laparoscopic patients, we placed gastropexy sutures from the posterior left and right portions of the fundoplication to the right and left crus, respectively. No patient received mesh buttressing of the crura in this series.
Postoperatively, patients typically were started on a clear liquid diet and advanced quickly to a full liquid diet for 2 weeks postoperatively; a registered dietitian assisted with teaching in all patients before discharge.
Evaluation of Quality of Life and Satisfaction
All patients received the previously validated Gastroesophageal Reflux DiseaseÀHealth-Related Quality of Life (GERD-HRQL) questionnaire preoperatively and at postoperative time points of 1 month and 1 year. 16 The questionnaire consists of 10 questions with a maximum score of 50 (6 questions related to gastroesophageal reflux disease, 2 questions related to swallowing, 1 question related to bloating, and 1 for medication use). A greater score indicates a worse symptom severity. Patient satisfaction with their current condition was determined at each time point. These questionnaires were administered by trained personnel during scheduled clinic visits.
Patients routinely had a barium swallow postoperatively before discharge but did not undergo a barium swallow study at the 1-month time point unless indicated by symptoms. At 1 year, all patients received a barium swallow study to ascertain the presence of a recurrence, regardless of symptoms. We defined recurrence in 2 ways to evaluate our results critically and be consistent with the majority of published series. Because the majority of prominent literature published on the repair of GPEH defines a recurrence as over 2 cm or 10% of the stomach above the diaphragm, this is defined as a ''conventionally defined recurrence.'' 3, 12, 17 A ''radiographic recurrence'' is defined as any stomach present above the diaphragm that is less than 2 cm in size. To ensure consistency and objectivity, this was determined by a single radiologist blinded to the rest of the clinical data (D.L.).
Statistical Analyses
Data were described with counts and percentages for categorical data, and medians with interquartile ranges (IQRs) for continuous data. Changes in continuous variables for the entire cohort were compared with the Wilcoxon signed rank test, whereas differences in symptoms, stratified by hernia recurrence, were compared with the Kruskal-Wallis test with change from baseline to 12 months as the outcome. All statistical analyses were performed using the statistical software R, version 3.2.4 (R Foundation for Statistical Computing, Vienna, Austria).
RESULTS

Patient Demographics and GPEH Characterization
Patient demographics and GPEH characterization are shown in Table 1 . We enrolled 106 patients. Only one patient declined inclusion into the study, and one prisoner was excluded. Median age of participants was 68 years. Preoperative mean body mass index was 29.4; 45 patients (42.5%) were characterized as obese (body mass index ! 30). The majority of patients (69%) had major Preoperative workup for most patients included barium swallow (78 patients); 54 received computed tomography scans (usually referred with the study already performed), and 26 patients received multiple imaging studies. Type III hernias predominated (n ¼ 86, 81.1%), with 14 patients (13.2%) found to have a type IV hernia; colon was the most common organ found in these hernias. The GPEH were large, with an average of 60% of the stomach herniated through the diaphragmatic hiatus into the mediastinum. Fifty-nine patients (37.5%) had more than 75% of their stomach in their chest.
Operative Approach
The majority of patients (n ¼ 85, or 80.2%) had their operation completed laparoscopically, whereas only 1 patient (0.9%) required conversion to an open procedure.
Two patients (1.9%) had a planned laparotomy. Eighteen patients (17.0%) were repaired via a thoracic approach with a Belsey Mark IV procedure. The majority of patients who received a thoracotomy had previous upper gastrointestinal surgery. We performed a partial fundoplication in 80.2% of patients (n ¼ 85), and an esophageal lengthening procedure was performed in 66% (n ¼ 70) of patients.
Perioperative Morbidity and Mortality
Postoperative morbidity and mortality results are shown in Table 2 . In-hospital or 30-day mortality was zero. One patient died on day 55, after discharge on day 35, and before his follow-up appointment. Four other patients died within 1 year of operation; 2 from myocardial infarction, 1 from aspiration pneumonia, and 1 from metastatic ovarian cancer (known at the time of surgery but who was treated because of severe symptomatic gastric volvulus).
The majority of patients, 73.6% (n ¼ 78), had no immediate postoperative complications. Minor in-hospital complications occurred in 20.8% (n ¼ 22); atrial fibrillation accounted for one half of these. Major complications were rare as well: 4 patients required reoperation (2 for immediate recurrence of the hernia, 1 for feeding tube placement for malnourishment and gastroparesis, and 1 for a retained wedge fundectomy). One patient had a small staple line leak that was managed nonoperatively with an interventional drain, and one patient suffered a stroke.
Postoperative Follow-up
Patients were seen at 1 month and at 1 year after their surgery. The median time to 1-year follow-up was 397 days 
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(IQR 380-437). At 1 month, patients were evaluated for symptoms, and if indicated, an additional barium swallow was performed to evaluate for recurrence ( Table 3 ). The 1-month follow-up was conducted on the 105 (of 106) surviving participants. Of these, only 5 patients stated their symptoms had recurred (4.8%). Two had received a barium swallow that indicated a recurrence; both of these were small recurrences with less than 2 cm of stomach found above the diaphragm. Four patients (3.8%) required endoscopic reintervention (3 esophageal dilations, 1 stent placement) at 1 month.
Barium swallow results at 1-year follow-up are shown in Table 3 . The 1-year follow-up was conducted on the 101 (of 106) surviving patients. Thirty-seven patients (36.6%) reported symptom recurrence at their follow-up. The radiographic recurrence rate was 32.7% (33 patients), defined as the gastroesophageal junction or any other portion of the stomach above the diaphragm. We then looked for recurrences as they have been defined traditionally in the pertinent literature, or greater than 2 cm or 10% of the stomach above the diaphragm (''conventionally defined recurrences''). With this definition, recurrence rate was 18.8% (19 patients) . At 1 year, 12 patients required reintervention. Most reinterventions were due to stricture: 5 required esophageal dilation, and 1 was treated with endoscopic stent placement at an outside hospital. One patient was treated with botulinum toxin injection of the pylorus for poor gastric emptying. Three patients with symptomatic recurrence underwent reoperation.
Patient Satisfaction and Quality of Life Measures
To gauge how patient's symptoms changed over time, all patients received the previously validated GERD-HRQL questionnaire. Postoperative satisfaction results are shown in Table 4 . Every patient was asked about their satisfaction with their condition at all time points. Preoperatively, only 3 of 105 patients (2.9%) stated that they were satisfied with their health condition. At 1-month follow-up, this number significantly increased to 87 patients (85.3%) (P < .001 vs preoperative satisfaction). At 1 year, satisfaction decreased to 71.4%, (P <.001). For those patients without a hernia recurrence at 1 year, their rate of satisfaction was similar to that reported 1 month after surgery (80%, P < .001). When only those patients with a recurrence were examined, satisfaction did not stay at such a high level but was still greater than preoperative satisfaction levels. At 1 month, only 2 patients had a recurrence, and both of these were small (<2 cm) radiographic recurrences. No comparison could be made with this small cohort. At 12-month follow-up, 14 small radiographic recurrences were found on barium swallow. Importantly, 8 of these 14 patients (57.1%) were still satisfied with their condition, but this is lower than patients without a small radiographic recurrence (P <.001). When large hernia recurrences of greater than 2 cm of stomach over the diaphragm were examined, there was no statistical difference between these and small hernia recurrences. Ten of these 19 patients were still satisfied with their current health status (52.6%). This remained significantly greater than their preoperative condition (P <.001).
Finally, the GERD-HRQL questionnaire was administered preoperatively and at the 1-month and 1-year follow-up visits ( Table 5 ). The median total symptom score in all patients preoperatively was 22.5 (IQR 9.3-31.0). One month after the operation, the total score had significantly decreased to 3.0 (IQR 1.0-8.0; P < .001). After 1 year, this score increased to a median of 7.0 (IQR 2.0-16.5) but was still significantly below preoperative levels (P <.001). When those patients who did not have a recurrence were examined at 1 year, the GERD-HRQL symptom severity score was no different than the 1-month severity score with a median value of 3.5 (IQR 2.0-11.0) and was significantly different from the preoperative symptom score (P <.001). When the median score of those patients who suffered any recurrence was examined, this was lower than the preoperative levels (13.0, IQR 8.0-27.0) but much higher than those patients with no recurrence. To try and understand the significance of small radiographic recurrences, we then examined whether there was a difference in the GERD-HRQL score between the smaller radiographic recurrences less than 2 cm and the larger recurrences that have been reported in the literature. Our data show that the GERD-HRQL scores were similar in the small ( 2 cm) recurrences (median 12, IQR 8.5-28.0), and the larger (>2 cm) recurrences (median 14, IQR 8.5-25.5); both types of recurrences had higher symptom scores compared with those with no recurrence at 12 months (median 3.5, IQR 2.0-11.0). The GERD-HRQL score also can be used to examine what symptoms of GPEH were experienced at each time point. The preoperative and 1 year postoperative results are shown in Table 6 . Although the median scores for reflux, swallowing, and bloating appear clinically improved at 1 year for the group of patients without recurrence, these improvements were not statistically significant.
DISCUSSION
Several excellent studies have been written describing the long-term outcomes of GPEH repair. 3, 8, 9, 11 The current study attempted to examine the impact of radiologic recurrences and the impact of recurrence on symptoms 1 year after surgery. Aggressive follow-up of these patients was performed to ensure accurate data collection of patient satisfaction and symptom recurrence and severity. This trial showed that the patient population seen at our institution is complex. Most patients were in their seventh or eighth decade, were obese, and had major comorbidities that complicated their perioperative care. The majority of patients also had previous abdominal operations, and 7.5% had a previous PEH repair. The hernias repaired in this series also were large, with an average of 61% of the stomach located above the diaphragm. Despite the complexity of these patients, the majority of GPEH repairs were performed laparoscopically (80%). Overall, these operations were done safely with an in-hospital mortality rate of zero and a major complication rate of 8.5%.
Because of the prospective nature of this study, we were able to examine almost all patients (101 patients of 105) at 1 year with a barium swallow. When we used a strict definition of recurrence (gastroesophageal junction above the diaphragmatic hiatus), the recurrence rate was 32.7% at 1 year. This is similar to previously reported radiographic recurrence rates such as Hashemi and colleagues, 18 with laparoscopic GPEH recurrence rate of 42%. However, most of the prominent publications that have examined recurrence rates after GPEH repair have defined a recurrence as greater than 2 cm or 10% of stomach above the hiatus. 3, 5, 12, 17 When this definition was used in our study, the recurrence rate decreased to 18.8% at 1 year. This is similar with previously published recurrence rates using this common definition. Lidor and colleagues 13 in their series of type III hernias noted a 1-year recurrence rate of 27% with this definition. In the largest review of laparoscopic GPEH repair, Luketich and colleagues 3 examined their decade of experience and noted a recurrence rate of 15.7% at a median of 22 months after repair.
Patient satisfaction with their current condition was much improved after GPEH repair. At 1 month, the number of patients that were satisfied with their status jumped from 2.9% to 85.3%. There was some drop-off over the next 11 months, with 71.4% of patients satisfied at 1 year. Importantly, small radiographic recurrences had similar satisfaction levels to patients with larger, greater than 2 cm recurrences (57% vs 52.6%). This same relationship is seen in the data gathered from the GERD-HRQL questionnaire at 12 months. Patients without recurrence had low total symptom severity scores, whereas those with any recurrence (small radiologic or >2 cm) had a 4-fold increase in the severity of their symptoms. Values presented as median (interquartile range) unless stated otherwise.
Stringham et al Thoracic: Esophagus
The Journal of Thoracic and Cardiovascular Surgery c Volume 154, Number 2 747
These data suggest that any recurrence, no matter the size, negatively impacts patient satisfaction and overall upper gastrointestinal symptoms. The reasoning for the traditional definition of recurrence as greater than 2 cm is a pragmatic one. In their 2011 randomized trial of biologic mesh reinforcement in laparoscopic GPEH repair, Oelschlager and colleagues 19 defined recurrence as greater than 2 cm of stomach above the diaphragm because recurrences could be overestimated due to the variability in radiologist interpretation. In 2013 Lidor and colleagues 12 determined that a recurrence of over 2 cm was significant based on symptoms. However, the only symptom that significantly differed between a large recurrence and a smaller less than 2 cm recurrence was pain with swallowing. Condition satisfaction and overall symptom burden were unchanged when large and small recurrences were compared, a similar finding as in this current prospective study. A change in symptoms after GPEH repair would suggest that a recurrence of the hernia, small or large, may have occurred. Re-evaluation with imaging may be needed at that time if symptoms are causing a detriment to routine function.
Study Limitations
Although this is a prospective cohort study with complete data, there are some limitations that influence our findings. We were able to capture essentially all consecutive patients who received an elective GPEH repair. However, these results may not apply to urgent or emergent patients who were transferred directly to the hospital without being seen in our outpatient clinic. A second limitation is that although we have excellent 1-year follow-up, 5-and 10-year follow-up is required to truly define the natural history of these GPEH repairs and determine factors that can be related to perioperative morbidity and hernia repair durability. Third, because of our sample size of 106 patients, we did not attempt to perform any multivariable regression models to identify predictors of recurrence, patient satisfaction, or symptom severity. A larger, multicenter study would be needed to provide this type of sample size with generalizable results. Our sample size also makes this study underpowered to see any differences between the small recurrence cohort ( 2 cm) and the conventionally defined recurrences (>2 cm). In addition, because an experience at a single institution is described, the results may not be able to be generalizable to all practices.
CONCLUSIONS
Using a prospective approach, we examined our experience with GPEH repair with 1-year follow-up. Although the patient population had large, complex PEHs, these were able to be repaired safely with reasonable surgical morbidity. Patient satisfaction and quality of life significantly improved postoperatively. Importantly, when small radiographic recurrences were compared with larger, ''conventionally defined'' recurrences, there were no differences in 1-year quality of life or patient satisfaction results. Small recurrences were associated with almost-identical symptom severity scores as those seen in larger, more traditionally defined hernia recurrences. These data suggest that all paraesophageal recurrences, no matter the size, may negatively affect symptoms and overall patient satisfaction after GPEH repair. These small recurrences may be important clinically yet have been understudied in the literature.
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Key Words: paraesophageal hernia, long-term outcomes, outcomes research, recurrence, laparoscopy Discussion Dr James D. Luketich (Pittsburgh, Pa). Dr Stringham, congratulations on a very nice presentation. Thank you for sending me this interesting paper ahead of time to review. I would also like to thank the Association for allowing me to comment on this. I do have a few questions and comments. Regarding the total reoperative rate, it approaches 8% by 1 year. I know there were some various reasons for reoperation. I think it is a little high. Did you see this as a function of the learning curve? And of the surgeons listed, how many actually were doing the operation solo, and was there a difference among the surgeons, some early in their learning curve, maybe the more experienced ones starting to get over the learning curve? Did you have enough data to look at that? Dr John R. Stringham (Charlottesville, Va). During our study period, there were only 5 reoperations for recurrent hernias, 2 which were found immediately after operation and then 3 during the 1-year follow-up period for symptomatic recurrences. We did have 2 immediate reoperations for other reasons: one patient got a J-tube for gastroparesis, for example. Four surgeons performed the PEH repairs, 3 of whom had greater than 5 years' experience before the study began. Two of these surgeons performed 90% of all the operations. We did not see any difference in recurrence rates or satisfaction between any of our surgeons when we compared, but this study really wasn't powered to look for differences in experience level. Dr Luketich. Is there a credentialing process by which a new surgeon might start? Can he or she just jump in and do it? How do you work that out, or is that determined?
Dr Stringham. The one surgeon who did not have 5 years' experience was a fellow at our institution and was under the tutelage of the other 3 surgeons during that fellowship. Once he graduated, he began operating independently. Otherwise, there is no credentialing process.
Dr Luketich. I know you reported a 66% Collis gastroplasty rate. We were doing about that rate in our first couple hundred. As we gain more experience, we are probably down in the low 20th percentile. We see that more as a function of our increased experience gaining length. Did your Collis rate change in the first 25, say, compared with the last 25? Were you beginning to see perhaps a little more experience in which you can lower your Collis rate?
Dr Stringham. Unfortunately, we did not really look at a temporal association in any of our variables, and that holds true for Collis gastroplasty rate. We do stress good esophageal mobilization, and if we cannot achieve 3 cm of esophagus in the abdomen with absolutely no tension, we will perform a Collis gastroplasty. I don't believe our rate of gastroplasty has decreased over time but, unfortunately, we did not really look for temporal differences over our brief study time period of 3 years. Dr Luketich. I think it is an important part of the operation in a lot of patients. I don't know the exact number, but there are a lot of groups out there that would report a much lower rate. That is why I ask.
I think one of the most interesting points of the paper is that, regardless of the size, you really tried to sort that out very nicely, but I don't think all papers have done that. Can you explain why that patient with a 1-cm recurrence might be just as likely to have symptoms as that 4-cm recurrence? In other words, do you think it's vagal injury; is it too tight a wrap? In your reoperations and in your symptoms, even though some didn't need a reoperation yet, I would predict some will if you have, again, a lowering of the patient satisfaction level. Do you see other causes besides herniation that might cause this symptom recurrence? Dr Stringham. Well, when we looked at the gastroesophageal reflux disease (GERD) scoring system, it was mostly GERD symptoms that were present in both groups. There really wasn't any difference in dysphagia, shortness of breath, anything else.
Dr Luketich. So if it is not a herniation, what is it?
Dr Stringham. That is a good question. I still think these patients, even with a small, hiatal hernia, essentially a type I hiatal hernia, still have some amount of GERD-type symptoms in which you don't have the usual orientation of the gastroesophageal junction in the abdomen, thus allowing for the same symptoms of GERD that one sees in the larger recurrences.
Dr Luketich. The last question is, as you know, most of the other reports out there have talked about the small, relatively asymptomatic ones, and we noticed that, too, in that patients who had the small, less than 2-cm recurrence, our reoperation rate is as low as 3%. If you get up above, say, a 30%, 40% recurrence, you are getting up to an extremely high rate. Did you see any correlation at all with size, and are you concerned that the symptom rate may get worse over time?
Dr Stringham. I definitely am concerned that the symptoms will get worse over time. While we did not look at the very long term-5 or 10 years out-there have been some studies out there that did look at much longer timeframes, 8 years, 10 years median time from the operation to their re-evaluation with a swallow study. There is one study I can remember that actually has a 66% recurrence rate with a median follow-up time of 99 months. The worry is that these small recurrences will get larger over time, and that is why we are seeing much larger recurrences in the distant future in these other studies with longer follow-up.
Dr Luketich. I applaud your follow-up. That is great, great data, and I think that is the way to follow these patients, very closely. Dr Stringham. I believe that is about a 12% recurrence rate in those that had a BMI over 35.
Dr Litle. Do you ever give consideration to performing some sort of weight-loss surgery in conjunction with the repair of the PEH in the morbidity obese, since it is known to be associated with recurrence?
Dr Stringham. We definitely do. We do not often choose to perform this operation in the morbidly obese: those 15 patients that were done with a BMI greater than 35, these patients had extenuating circumstances that required us to help fix them.
Dr Litle. Like with a sleeve or something?
Dr Stringham. We routinely these days do counsel our patients about weight-loss surgery, and we will send our patients to at least discuss that with one of our bariatric surgeons.
Dr Litle. Before you do the elective paraesophageal? Dr Stringham. Nowadays we do. When this dataset was done, we would occasionally do these operations on patients with larger BMIs.
Dr Litle. Thanks. Dr Stephen R. Hazelrigg (Springfield, Ill). There are a lot of variables in how people do these operations. Some use patches, some do all sorts of things, but one thing that we have started to do that I do think has helped is using the hernia sac itself and pexying it to the anterior abdominal wall. Did you do any sort of gastropexy routinely with these?
Dr Stringham. We do a routine gastropexy of the wrap to the crura, to the outside of the crura, to ensure that it stays in place. For large hernias, occasionally we will do another pexy to the anterior abdominal wall, but we don't use the hernia sac.
Dr Hazelrigg. We started doing that several years ago, again, on a lark, and I think it really holds the gastroesophageal junction down, and in these big hernia sacs, it is easy to do. You might want to consider it. We have been looking at it and it has decreased our recurrent herniation rate.
The second and last question, the true PEH you have included in these, did they behave any differently or were the outcomes and results the same as the other giant hernias?
Dr Stringham. True paraesophageals being type IIs. The group we have is very small, and so, unfortunately, I don't think we can really comment too much on any differences in their natural history.
Dr Hazelrigg. Thank you. Dr Andrew W. Chang (Ann Arbor, Mich). I enjoyed your talk.
I have a couple questions regarding the Collis gastroplasty. Did your technique to perform the gastroplasty differ between the laparoscopic and transthoracic operations? Dr Stringham. Yes. We perform a wedge fundectomy for the laparoscopic procedures and then a Belsey-Collis for the thoracotomy.
Dr Chang. While I understand that the sample size is small for any kind of multivariable analysis, for the patients who had ''lengthening'' versus those who had not, did you see any trends in terms of the recurrence rates? Did it make a difference or was there an equal distribution for recurrent hernias?
Dr Stringham. We did not look at that, but I think that will be something we will do in the future for sure. Dr Scott J. Swanson (Boston, Mass). I enjoyed your paper.
I may have missed this. Did you mention how many patients had delayed emptying? Did you look for that as a postoperative problem? Dr Stringham. We do routinely look at delayed gastric emptying clinically, and occasionally we had to intervene with those patients that do experience this. I am not sure it was one of the variables that we prospectively identified in our database. Therefore, I am not sure of the answer to your question.
Dr Swanson. Do you look for the vagal nerves or do you just stay away from them? Do you have a specific protocol on that?
Dr Stringham. Routinely we try to preserve the vagal nerves and ensure their integrity.
Dr Swanson. So you look and identify them and then put them inside your wrap procedure or outside?
Dr Stringham. We routinely will put them inside the wrap. Again, the operations from this study were performed a couple of years ago, and there could have been a practice change I am unaware of, but in my experience at our institution, that is what we do.
Dr Swanson. My last question, do you have a theory as to why there is such a high recurrence rate of any kind? Is it that we are not taking enough of the sac out; we don't close the hiatus tight enough; we don't mobilize enough? What is your theory about 33%, 40% recurrences that get even bigger over time? What is it that we are not doing adequately?
Dr Stringham. I think that we have been trying to determine that for years now, why we are having such high recurrence rates, what we are doing wrong. Is it because we are not doing an adequate job of esophageal lengthening, ensuring adequate intra-abdominal esophagus, do our wraps need to be done differently, do we need routine gastropexy? I think we are unfortunately doing all these things, and there is so much variability in technique because no one really knows how to improve the recurrence rates.
Dr Abbas E. Abbas (Philadelphia, Pa). You showed a dissociation between the symptoms and the size of the recurrence. How would you recommend we follow these patients and for how long? Should it be based on symptoms or should we bring them back and rescan them at certain intervals?
Dr Stringham. I think we definitely have to look at their symptoms because that is what is going to drive any other interventions that occur. My recommendation would be to continue to watch their symptoms, and if they come to a point at which it interferes with their life, then most likely they need to be reimaged, and possibly reintervened, if appropriate.
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